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La presente invention concerne un appareil inhalateur 
destine a liberer des quantites pre-dosees d'un principe 
act-if volatil ou en trainable par un e;-:cipient volatii renferrre au sein 
de microcapsules qui sont distributes de faoon periodique sur un support. 
5 La presente invention se rapporte egalement audit \ 

support de microcapsules ainsi qu'i son proce'de. de 
fabrication. 

Dans la technique anterieure on connait deja des 
appareils inhalateurs liberant un principe ac'tif volatil 

10 par ecrasement de microcapsules. Cependant, les quantites 

de principe actif volatil libere a l'aide de ces inhalateurs 
anterieurs pouvaient varier dans de tres larges mesures, 
principalement en fonction de la maniere dont 1 1 ut ili sateur 
manoeuvrait l'organe d'-ecrasement des microcapsules 

15 liberant le principe actif. 

La presente invention a precisement pour but d'eviter 
un tel inconvenient et de fournir un appareil inhalateur 
apte a liberer des quantites pre-dosees d'un tel principe 
actif volatil. 

20 Selon la presente invention, 1 'appareil inhalateur 

comprend : 

- un reservoir recevant un support sur lequel est 
fixee, avec une repartition periodique et de facon pre- 
dosee, une pluralite de microcapsules contenant le 

25 principe actif volatil ; • 

- des moyens d * entralnement et de presentation dudit 
support ; 

- des moyens d* ecrasement des microcapsules, couples 
aux dits moyens d ' entralnement et de presentation ; 

30 - un couloir de circulation d'air s 1 etendant entre 

un orifice d'admission d'air et un embout de distribution 
du principe actif, lesdits moyens d' ecrasement €tant 
disposes en regard dudit canal, et 
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- des moyens de commande de 1 'entrainenient du support 
et/ou de l'ecrasement de microcapsules. 

Selon une autre caracteri stique de 1 1 invention, le 
support de microcapsules se presente sous la forme d'-un 
5 substratum a la surface duquel est fixee, de facon pre- 

dosee et avec une repartition periodique, une pluralite 
de microcapsules. 

La presente invention se rapporte enfin au procede 
de fabrication d * un tel support de microcapsules , i; jpbnsis- 
10 tant a fixer, avec une repartition periodique et de 
facon pre-dosee, une pluralite de microcapsules a la 
surface d 'un substratum. 

D'autres caracteri stiques et avantages de l'objet de 
la presente invention apparaitront a la lecture de la 
15 description detaillee faite ci-apres notamment en 
reference aux dessins annexes sur lesquels : 

- les figures la a le et la figure 2 illustrent un 
mode de mise en oeuvre particulier d 'un procede de 
fabrication d 1 un support de microcapsules, et 

20 - la figure 3 represente un mode de realisation 

particulier d'un appareil inhalateur selon 1* invention. 

— . Le support de microcapsules selon 1* invention se 
presente sous la forme d'un substratum a la surface duquel 
est fixee, par exemple par collage, une pluralite de 

25 microcapsules. L 1 or iginal i te du support selon 1 1 invention 
reside dans le fait que lesdites microcapsules ont ete 
fixees sur le substratum, de facon pre-dosee et avec une 
repartition periodique, de maniere qu 1 au cours de chaque 
operation d ecrasemen t des microcapsules, une quantite 

3C pre-dosee de principe actif volatil soit liberee. 

Selon un mode de realisation particulier du support 
selon l 1 invention, la surface du substratum portant 
lesdites microcapsules se trouve recouverte, entre les 
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zones de microcapsules, a l'aide d 1 un film protecteur 
permeable. Un tel film peut par exemple etre realise 
par pulverisation et sechage d'une composition a base 
de gelatine incorporant le cas echeant un agent 
conservateur , tel que par exemple le sulfite de sodium 
a une concentration de 0,075 % (poids/volume) . 

Dans un mode de realisation particulier, le support 
selon l f invention est constitue par un substratum se 
presentant sous la forme d'une bande continue de* matiere 
souple, par exemple un film de polyethylene basse densite 
de 130 ym d'epaisseur et de 7 mm de large, portant les 
microcapsules reparties de maniere pre-dosee, a intervalle 
regulier le long de ladite bande continue. Un tel support 
se presentant sous la forme d'une bande continue est 
destine a etre stocke dans un reservoir d 1 un appareil 
inhalateur , par exemple a I'etat de bobine ou encore a 
l'etat plie sous forme d'accordeon. 

En variante, le support selon 1' invention peut 
egalement se presenter sous la forme d 1 un disque de 
matiere rigide ou semi— rigide sur lequel les microcapsules 
seront disposees de fa^on periodique, par exemple le 
long d'une couronne circulaire. * 

Un tel support de microcapsules peut etre realise 
de diverses manieres. Selon un mode de mise en oeuvre 
particulier de 1' invention, on recouvre le substratum 
d'un agent collant, par exemple un adhesif du type 
polyacrylonitrile , sur lequel on depose avec une 
repartition periodique les quantites pre-dosees de 
microcapsules- La surface du substratum peut alors 
avantageusement etre recouverte a l'aide d'un film 
protecteur- Pareil proced§ de fabrication du support de 
microcapsules se trouve illustre aux figures la a le 
annexees - Conf ormement a un tel proc§de, les microcapsules 
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10 sont deposees sur le substratujn 12 a I'aide d 1 un 
tube cylindrique 14 qui comporte une premiere extremite 
ouverte 16 destinee a venir sensiblement au contact 
du substratum 12 qui a ete prealablement entierement 
5 pre-encolle. La seconde extremite 18 du tube cylindrique 

14 est elle reliee a des moyens d'aspiration debrayables. 
De tels moyens peuvent par exemple etre realises sous 
la forme d'une tubulure en Y dont 1 'une des branches 20 
est reliee a une trompe a vide et dont 1 1 autre branched 

10 22 comporte une entree d'air ou encore se trouve reliee 
a une source d'air comprime. Entre lesdites extremites 
16 et 18 du tube cylindrique 14 se trouve un tamis 24 
presentant une ouverture de maille inferieure a la 
dimension des microcapsules 10. 

15 Le precede de fabrication du support peut alors etre 

mis en oeuvre de la maniere suivante. On assure tout 
d 1 abord le rernplissage du tube cylindrique 14 (voir 
figure la) .Pour ce faire, on introduit la premiere 
extremite ouverte 16 du tube cylindrique 14 dans un 

20 reservoir 26 contenant les microcapsules 10 et, par 

actionnement du registre 28 , on met en action les moyens 
d'aspiration. Ainsi,le tube cylindrique 14 se trouve 
relie par exemple a une trompe a vide r et les micro- 
capsules lO stockees dans le recipient 26 sont aspirees 

25 dans le tube 14 et maintenues sur le tamis 24 (voir 
figure lb) . Ce tube cylindrique 14 se trouve alors 
applique, de facon verticale, sur le substratum 12 pre- 
encolle, puis, par actionnement du registre 28 on retablit 
la pression dans le tube 14 et par suite la total it§ des 

30 microcapsules 10 tombe sur le substratum 12 pre-encolle 
(voir figure 1c) . 

II est clair que le diametre interieur du tube cylin- 
drique 14 doit etre calcule de maniere telle que la 
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surface de la base du cylindre 14 qui s'identifie a la 
surface du support occupfepar une dose de microcapsules, 
corresponde exac.tement & une quantite pre-dosee de 
principe actif volatil contenu dans lesdites microcapsules. 
Dans la pratique, un tube cylindrique de diametre interieur 
de 5 mm permet de deposer une quantite determinee de 
microcapsules correspondant 3 un dosage de 4 mg de 
principe actif. 

Une fois les microcapsules 10 retenues et fixees par 
collage sur le substratum 12, on actionne a nouveau le 
registre 28 de maniere a retablir le vide dans le tube 
cylindrique 14, ce qui provoque Inspiration des micro- 
capsules 10 sur le tamis interieur 24 du tube 14, a 
1 'exception bien sur de la couche de microcapsules 10 fixee 
sur le substratum 12 apres contact avec 1' agent collant 
(voir figure Id).. Le tube cylindrique 14, maintenu sous 
vide, est alors ecart§ du support qui est ensuite deplace' 
d'un pas, par exemple d'un pas egal a 1,5 cm, de facon 
a amener la zone du second depot au niveau du tube 
cylindrique 14 (voir figure le) . 

Pour rendre possible la manipulation d'un tel support, 
sur lequel l'agent collant reste encore efficace entre 
les zones de depot de microcapsules 10 r on pulverise 
sur la totalite du substratum par exemple une solution 
aqueuse de g€latine a 2 % portee a une temperature de 
l'ordre de 30°C, en ayant pris au'prSalable le soin de 
proteger les microcapsules 10 a I'aide de caches 30. 
Une telle operation se trouve par exemple schematisee 
a la figure 2. II est clair qu 1 en variante d'un tel 
proc§de, il est egalement possible de limiter I'encollage 
du substratum aux seules zones destinies a porter les 
microcapsules. 
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On procede ensuite au sechage, par exemple a l'aide 
d ' un courant d'air chaud, de maniere a rigidifier le 
film protecteur ainsi depose. 

Un tel support est alors pret £ etre introduit dans 
le reservoir d'un appareil inhalateur selon 1 1 invention . 

Un mode de realisation particulier d'un tel appareil 
inhalateur se trouve illustre a la figure 3. L 1 inhalateur 
repr§sente comporte un reservoir 32 recevant le support 
34 de microcapsules 10, par exemple stocke a l'£tat plie 
sous forme d'accordeon. Dans ce mode de realisation 
particulier, les moyens d ' entralnement et de presentation 
du support comportent une roulette d 1 entralnement 36 
destinee a bobiner le support 34 se presentant sous la 
forme d'une bande continue. Une telle roulette d'entrai- 
nement 36 doit bien entendu etre accessible de I'exterieur 
de 1' appareil, par exemple sous la forme d'une partie 
moletee actionnable par le pouce de 1 1 utilisateur . De 
facon a assurer une tension permanente de la bande 
support 34, la roulette d 1 entralnement 36 est equipee 
de moyens anti-retour, par exemple d'un taquet anti- 
retour 38. Dans le. mode de realisation particulier repre- 
sented la paroi 40 cbntribue a assurer une bonne 
presentation et une bonne tension de la bande support des 
microcapsules. 

Dans ce mode de realisation particulier, les moyens 
d'ecrasement des microcapsules sont constitu§s par un 
piston 42 presentant une tete epanouie 44 assurant preci- 
sement l'ecrasement des microcapsules 10. Cet ecrasement 
s'effectue par cooperation de la tete epanouie 44 avec 
une grille 46 debouchant dans un couloir de circulation 
d'air 48. Ce couloir de circulation d'air 48 se trouve 
materialise par des fleches dans la partie gauche de 
la figure 3. Le couloir 48 s ' §tend entre un orifice 


Z516387 


-7- 


inferieur d 'admission d'air 50 et un embout superieur 
de distribution du principe actif , par exemple un embout 
nasal 52. II est- clair que l'ouverture des mailles de la 
grille 46 doit etre inferieure a la taille des micro- 
capsules lO pour permettre 1 ' ecrasement de ces dernieres. 
Lors de 1 1 actionnement du piston d'ecrasement 42 et lors 
de 1 * inspiration de 1 • utilisateur , I'air penetre par 
1 'orifice inferieur d'admission 50, traverse ensuite la 
grille 46 et entralne les principes actifs volatils 
liber£s par l 1 ecrasement des microcapsules dans la 
seconde partie du couloir pour atteindre 1 'embout nasal 52. 

Dans le mode de realisation particulier represente , 
la cooperation entre la tete epanouie d' ecrasement 44 
du piston 42 et la grille 46 est obtenue sous 1 1 action 
d'une force de rappel elastique exercee par le ressort 54. 
Pour assurer le couplage de la commande des moyens 
d ' entrainement et des moyens d ' ecrasement , l'appareil 
comporte par exemple un bras d ' entrainement 56 du piston 
d'€crasement 42, permettant precisement d'assurer le 
deplacement de ce dernier a l'encontre de la force de 
rappel elastique exercee par le ressort 54 . Le bras 
d 1 entrainement 56 est lui-meme actiorine par les moyens 
d 1 entrainement du support, par exemple par une roue 
dentee 58 equipant la roulette d ' entrainement 36. 

La figure 3 illustre l'appareil inhalateur au repos. 
Lors de la rotation de la roulette d 1 entrainement 36, 
une dent de la roue dentee 58 entralne un pivotement 
du bras d 1 entrainement 56 et une translation simultanee 
du piston 42 vers la droite avec compression du ressort 54. 
Apres rotation partielle de la roue dentee 58 equipant 
la roulette d 'entrainement 36, il se produit une liberation 
du bras d 1 entrainement 56 du piston 42 et, sous 1 'action 
de la force de rappel §lastique exercee par le ressort 54, 


2516387 


-8- 


le piston 42 se trouve deplace rapidement vers la 
gauche de facon a venir heurter et ecraser les micro- 
capsules 10 contre la grille 46. Une rotation supple- 
mentaire de la roulette d ' en trainemen t 36 va ensuite 
entrainer la bande support 34 d'une longueur telle que 
la dose suivante de microcapsules se trouve exactement 
en regard de la grille 46 et de facon que la tete 
§panouie 44 du piston 42 vienne heurter la bande support 
34 exactement au niveau d'une zone portant des micro- 
capsules. 

Le pourcentage de camphre et de menthol libere § 
partir d ' un support de microcapsules placees dans un 
inhalateur selon 1 1 invention a ete determine par dosage 
par chromatographic en phase gazeuse. : II a ainsi ete 
observe que le coefficient de variation de la guantite 
du camphre et de menthol liberee restait tres faible, 
les quantites de principe actif liber§ ^ partir des 
microcapsules placees sur le support, dans 1 ' inhalateur , 
sont parfaitement reproductibles d'une dose 3 1 'autre. 

II est parfaitement clair que la presente invention 
ne se limite pas aux modes de mise en oeuvre et aux modes 
de realisation particuliers decri ts , . mais il est 
parfaitement possible, sans pour autant sortir du cadre 
de la presente invention, d'en imaginer un certain 
nombre de variantes. Ainsi, la nature particuliere des 
moyens d * entrainement et de presentation du support ainsi 
que des moyens d'ecrasement des microcapsules tout comme 
les moyens de commande et de couplage de ces derniers 
peuvent etre modifies dans de larges mesures. 
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REVENDI CATIONS 

1/ Appareil inhalateur destine a assurer la distri- 
bution de quantites pre-dosees d'un principe actif volatil 
ou en trainable par un excipient volatil, caracterise en ce qu'il ccmprend 

- un reservoir ( 32 ) recevant un support (34) sur 
leguel est fixee, avec une repartition p^riodique et de 
facon pre-dosee, une pluralite de microcapsules (10) 
contenant le principe actif volatil ; 

- des moyens d'entralnement et de presentation (36) 
dudit support (34) ; 

- des moyens d'ecrasement (42,44,46) des microcap- 
sules (lO), couples aux dits moyens d 1 entrainement et 
de presentation (36) ; 

- un couloir de circulation d'air (48) s'etendant 
entre un orifice d'admission d'air (50) et un embout 
de distribution (52) du principe actif, lesdits moyens 
d'ecrasement etant disposes en regard dudit canal, et 

- des moyens de commande (36,56) de 1 1 entrainement 
du support et/ou de l'ecrasement de microcapsules. 

2/ Appareil inhalateur selon la revendica tion 1, 
caracterise en ce que les moyens d'entralnement et de 
presentation du support (34) sont constituis par une 
roulette d'entralnement (36) destinee a bobiner le 
support (34) se presentant sous la forme d'une bande 
continue . 

3/ Appareil inhalateur selon la revendication 2, 
caracterise en ce que ladite roulette d'entralnement (36) 
comporte des moyens anti-retour (38) . 

4/ Appareil inhalateur selon l'une des revendications 
1 a 3, caracterise en ce que les moyens d'ecrasement 
des microcapsules sont constitues par un piston (42) dont 
la tete §panouie (44) assure l'ecrasement des micro- 
capsules (10) par cooperation avec une grille (46) 
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debouchant dans ledit couloir de circulation d'air (48). 

5/ AppareLl inhalateur selon la revendicat ion 4 , 
caracterise en ce que la cooperation entre la tete epanouie 
(44) d'ecrasement du piston (42) et la grille (46) est 
obtenue sous l*action d'une force de rappel elastique. 

6/ Appareil inhalateur selon la revend ica t ion 5, 
caracterise en ce qu'il comporte en outre un bras d'entrai- 
neinent (56) du piston d'ecrasement permettant d'assurer le 
deplacement de ce dernier a l'encontre de ladite force de 
rappel elastique, ledit bras d 1 entralnement (56) etant 
lui-meme actionne par les moyens d 'entralnement du support. 

7/ Support de microcapsules destine a alimenter le 
reservoir d 1 un appareil inhalateur selon 1 1 une des reven- 
dications 1 a 6, caracterise en ce qu'il se presente sous 
la forme d ' un substratum (12) a la surface duquel est fixee, 
de fa$on pre-dosee et avec une repartition periodique, une 
pluralite de microcapsules (10). 

8/ Support selon la revendication 7, caracterise 
en ce que la surface du substratum portant lesdites 
microcapsules est recouverte, entre les zones portant les 
microcapsules, d'un film protecteur. 

.9/ Support selon 1 ' une des -revendications 7 et 8, 
caracterise en ce que -lesdites microcapsules sont fixees 
par collage sur le substratum. 

10/ Support selon l'une des revendications 7 a 9, 
caracterise en ce que ledit substratum se presente sous 
la forme d'une bande continue de matiere souple portant 
des quantites pre-dosees de microcapsules, qui sont 
reparties, a intervalle regulier, le long de ladite bande 
continue de substratum. 

11/ Support selon la revendication 9, caracterise 
en ce que le substratum se presente sous la forme d'un 
disque de matiere rigide ou semi-rigide. 
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12/ Procede de fabrication d'un support de microcapsules, 
caracterise en ce que 1 1 on fixe, avec une repartition 
p&riodique et de fagon pre-dosee, une pluralite de micro- 
capsules a la surface du substratum. 

13/ Procede selon la revencicat ion 12, caract§ris§ en 
ce que 1 1 on recouvre entierement le substratum d'un agent 
collant sur lequel on depose, avec une repartition pe- 
riodique, des quantites pr§-dosees de microcapsules, 
et en ce que les zones du substratum ne portant pas de 
microcapsules sont recouvertes d'un film protecteur. 

14/ Procede selon l'une des revendications 12 et 13, 
caracterise en ce que les microcapsules sont deposles 
sur le substratum a l'aide d'un tube cylindrique qui 
comporte une premiere extremite ouverte destinee a venir 
au contact du support, une deuxieme extremite reli§e 
a des moyens d'aspiration debrayables et, entre lesdites 
extremites, un tamis presentant une ouverture de maille 
inferieure a la dimension des microcapsules. 

15/ Procede selon la revendication 14, caracterise 
en ce que le diam§tre int§rieur du tube cylindrique 
est calcul§ de maniere telle que la surface de la base 
"du cylindre qui s'identifie a la surface du support 
occupee par une dose de microcapsules, corresponde a 
une quantite pre-dosee de principe actif volatil contenu 
dans lesdites microcapsules. 

16/ Proced§ selon l'une des revendications 14 et 15, 
caracterise en ce qu'il comporte les operations suivantes : 

- remplissage du tube cylindrique par introduction 

de sa premiere extremite ouverte dans un reservoir contenant 
des microcapsules et mise en action des moyens d'aspi- 
ration a la seconde extremite dudit tube ; 

- application verticale de la premiere extremite du 
tube sur le substratum pre-encolle ; 
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- rupture du vide dans ledit tube, entrainant la 
chute des microcapsules sur le support ; 

- retablissement du vide entrainant Inspiration 
des microcapsules sur le tamis interieur au tube, a 

5 1' exception de la couche de microcapsules entree en 
contact de 1 1 agent collant depos§ sur le support ; 

- ecartement du tube et avancement du support. 

17/ Proced§ selon la revendication 16, caracteris§ 
en ce que le substratum est recouvert d'un film 
10 protecteur, avec protection des microcapsules par 

interposition de caches de dimensions correspondant 
sensiblement aux zones portant lesdites microcapsules. 
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The present patent application concerns an inhaler 
apparatus designed to deliver predetermined doses of 
an active ingredient that is volatile or that can be 
carried by a volatile excipient contained in 
microcapsules grouped at regular intervals on a 
support. 

The present patent application also concerns the 
said support for the microcapsules as well as its 
method of manufacture. 

Inhalers that deliver a volatile active ingredient 
by crushing microcapsules are not new. However the 
quantities of volatile active ingredient delivered by 
these earlier inhalers can be very variable and tend 
to be dependent on the manner in which the user 
operates the microcapsule crushing device that 
releases the active ingredient. 

The invention described in the present patent 
application is intended to overcome this disadvantage. 
It is an apparatus that delivers predetermined 
doses of volatile active ingredient.* 

The inhaler apparatus concerned in the present 
patent application comprises : 

- a reservoir containing a support to which are 
affixed, at regular intervals and in 

predetermined quantities, groups of microcapsules 
containing the volatile active ingredient; 

- a means of driving and positioning the said 
support; 

^jja^-'-^*;^.* a means of crushing the microcapsules, coupled to 
the said means of driving and positioning the 
support; 

- a channel for air circulation communicating 
between an air inlet vent and a nozzle for 
delivery of the active ingredient, the said 
crushing device being situated opposite this 


channel; and 

- a means of controlling the support drive and/or 
the device that crushes the microcapsules. 

Another feature of the invention is that the 
microcapsule support consists of a substrate to whose 
surface are attached, at regular intervals and in a 
predetermined manner, groups of microcapsules. 

The present patent application also concerns the 
method of manufacture of this microcapsule support 
which involves attaching, at regular intervals and in 
a predetermined manner, groups of microcapsules to 
the surface of a substrate. 

The other features and advantages of the present 
invention will become apparent on reading the detailed 
description that follows and referring to the drawings 
appended : 

- figures la to le and figure 2 illustrate one 
possible method for the manufacture of a 
microcapsule support 

- and figure 3 illustrates one possible design for 
the inhaler apparatus which is the subject of the 
present patent application. 

The microcapsule support consists of a substrate 
on whose surface are attached, by means of an adhesive 
for example, a number of groups of microcapsules. The 
novelty of this support lies in the fact that the 
said groups of microcapsules are attached to the 
substrate, in a predetermined manner and at regular 
intervals, such that a predetermined quantity of 
volatile active ingredient is released during each 
crushing operation. 

In one particular design of this support, the 
surface of the substrate carrying the said 
microcapsules is coated, between the microcapsule 
zones, with a permeable protective film. 
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A film of this type can be made, for example, by the 
spraying and drying of a gelatin based preparation 
containing, if necessary, a preservative such as 
sodium sulphite in the concentration of 0.075% 
( mas s/vo 1 ume ) . 

In one particular design, the support consists of 
a substrate that takes the form of a continuous tape 
of flexible material - a film of low density 
polyethylene 130 u thick and 7 mm wide for example - 
carrying the microcapsules arranged in a predetermined 
manner at regular intervals along the said continuous 
tape. A support of this type, taking the form of a 
continuous tape, can be stored in a reservoir of an 
inhaler apparatus, on a spool or folded in concertina 
manner for example. 

Another possibility is for the support to take the 
form of a disk made out of rigid or semirigid material 
on which the microcapsules are arranged, for example, 
in a regular manner, along a circle centred on the 
di s c . 

A microcapsule support of this type can be made in 
various ways. In one specific implementation of the 
invention, the substrate is coated with an adhesive, 
of polyacry loni trile type for example, on which 
predetermined quantities of microcapsules are 
deposited at regular intervals. It would then be of 
advantage to coat the surface of the substrate with a 
protective film. This process for manufacturing the 
microcapsule support is illustrated in figures la to 
le appended. In this type of process the microcapsules 
(lO) are deposited on the substrate (12) by means of a 
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cylindrical tube (14) which has an open end (16) 
designed to come into contact with the substrate which 
has been entirely precoated with adhesive. The other 
end (18) of the cylindrical tube (14) is connected to 
a means of suction that can be disengaged when 
necessary. This could be achieved by means of a Y 
pi eC e one of whose branches (20) is connected to a 
vacuum line while the other branch (22) serves as an 
air inlet or is connected to a compressed air line. 
Between the ends (16) and (18) of the cylindrical tube 
(14) there is a sieve (24) of mesh size smaller than 
the microcapsules (10). 

The process by which the support is manufactured 
is thus as follows. The cylindrical tube (14) first 
has to be filled with microcapsules (see figure la). 
To do this the open end (16) of the cylindrical tube 
(14) is lowered into a bin (26) containing the 
microcapsules (10) and, by operating the flap (28), it 
is connected to the means of suction. In this way the 
cylindrical tube (14) could be connected to a vacuum 
pump, for example, so that the microcapsules (10) 
stored in the container (26) are sucked into the tube 
(14) and held against the sieve (24)' (see figure 1 b). 
The cylindrical tube (14), still held in the vertical 
position, is then moved into contact with the 
substrate (12) which has been coated with adhesive, 
and then, by operating the flap (28) the air pressure 
inside the tube is restored, allowing the 
microcapsules to fall onto the adhesive-coated 
substrate (12) (see figure 1c). 

Clearly, the internal diameter of the cylindrical 
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tube (14) must be calculated such that the area of the 
base of the cylinder (lil), which is the area of the 
substrate occupied by a dose of microcapsules, 
corresponds exactly to a predetermined quantity of the 
volatile active ingredient contained in the 
said microcapsules. In practice, a cylindrical tube of 
5 mm internal diameter will deposit a quantity of 
microcapsules corresponding to a dosage of 4 me of 
active ingredient. 

Once the microcapsules (10) have stuck to the 
substrate (12). the flap (28) is again operated in 
order to restore the vacuum inside the cylindrical 
tube (14) thus aspirating the remaining loose 
microcapsules (10) onto the internal sieve (24) of the 
tube (14) while of course leaving the layer of 
microcapsules (12) that have become attached to the 
substrate (12) after being in contact with the 
adhesive (see figure Id). The cylindrical tube (14), 
still connected to the vacuum line, is then lifted 
from the substrate and moved along one step, a 
distance of 1*5 cm for example, such that the second 
microcapsule zone on the substrate is now opposite the 
end of the cylindrical tube (14) (see"' figure le ) . 

To enable handling of the support, which is still 
coated with active adhesive in the regions between the 
zones that carry the microcapsules (10), the whole of 
the substrate is sprayed with, for example, a 2% 
aqueous solution of gelatin at a temperature of about 
30oC, after first covering the microcapsules (10) with 
appropriate masks (30). A procedure of this type is 
illustrated in figure 2. Clearly, in order to avoid 
the need for this procedure, it would be possible to 
apply the adhesive only to those areas of the 
substrate that are to carry the microcapsules. 
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The prepared support is then dried, in a stream of 
hot air for example, in order to solidify the 
protective film applied. 

The support is then ready to be loaded into the 
reservoir of an inhaler apparatus of a type to which 
the present patent application applies* 

A specific implementation of an inhaler of this 
type is illustrated in figure 3- The inhaler shown 
consists of a reservoir (32) that holds the support 
(34) carrying the microcapsules (10) which, in this 
instance, is folded in concertina fashion. In this 
particular design, the support drive and positioning 
mechanism consists of a drive wheel (36) around which 
is spooled the support (34) which is in the form of a 
continuous tape. A drive wheel of this type (36) must 
of course be accessible from the outside of the 
inhaler via, for example, a knurled knob that can be 
operated by the user's thumb. To ensure that the 
support tape (34) is kept permanently under tension, 
the drive wheel (36) is fitted with a- a non-return 
device such as a ratchet (38) for example. In the 
specific design represented, the wall (40) helps to 
ensure that the tape carrying the microcapsules is 
correctly positioned and tensioned. 

In this specific design, the mechanism for 
crushing the microcapsules consists of a piston (42) 
with a broad head (44) for accurate crushing of the 
microcapsules (10). The microcapsules are crushed 
between the head of the piston (44) and a grid (46) 
that opens out into an air channel (48). The flow of 
air through this channel is illustrated by the arrows 
on the left hand side of figure 3. The channel (48) 
runs between a lower air inlet vent (50) and an upper 
nozzle for delivery of the active ingredient, which 
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can take the form of a nasal applicator* (52) for* 
example. Clearly the mesh size of the grid (46) must 
be smaller than the microcapsules (10) so that these 
can be crushed. On activation of the crushing piston, 
(42) and when the user breathes in, air enters the 
inhaler via the bottom inlet vent (50) and passes 
through the grid (46) driving the volatile active 
ingredients released by crushing the microcapsules 
into the second part of the duct and on to the nozzle 
(52). 

In the specific design illustrated, the head (44) 
of the piston (42) is brought to bear against the grid 
(46) by an elastic force exerted by the spring (54). 
The coupling of the driving mechanism and the crushing 
mechanism is achieved, for example, by an arm (56) 
that drives the crushing piston (42) in such a way as 
to compress the spring (54). The drive arm (56) is 
itself operated by the support driving mechanism, 
which, in the design illustrated, takes the form of a 
toothed wheel (58) fitted to the drive wheel (36). 

Figure 3 shows the inhaler in the resting 
position- When the drive wheel (36) is rotated, one of 
the teeth of the toothed wheel (58) causes the 
piston drive arm (56) to pivot, and in so doing, 
drives the piston (42) towards the right thus 
compressing the spring (54). After partial rotation of 
the toothed wheel (58) fitted to the drive wheel (36) 
the piston drive arm (56) is released and the elastic 
force exerted by the compressed spring (54) pushes the 
piston (42) rapidly to the left until it strikes and 
crushes the microcapsules (10) against the grid (46). 


One more turn of the drive wheel (36) moves the 
support tape (3&) a sufficient distance to bring the 
next dose of microcapsules directly in line with 
the grid such that the head (UU) of the piston (42) 
will strike the support tape (34) in a region carrying 
the microcapsules. 

The percentage of camphor and menthol released 
from a microcapsule support loaded into an inhaler of 
the type described in the present patent application 
has been determined by gas chromatography. It was 
found that the coefficient of variation of the the 
quantity of camphor and menthol released was very 
small and that the Quantities of active ingredient 
released from microcapsules held on the support, in 
the inhaler, where therefore perfectly reproducible 
from one dose to the next. 

Clearly, the present invention is not restricted 
to the specific methods of implementation or designs 
described. There are a number of alternative methods 
of implementation and designs that wo.uld also fulfil 
the terms of the present patent application. There 
is extensive scope for alternative designs for the 
mechanisms used to drive and position the support, the 
mechanism for crushing the microcapsules and methods 
used to control and couple these mechanisms. 
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SPECIFICATIONS 


1/ An inhaler apparatus designed to deliver 
predetermined Quantities of an active ingredient that 
is volatile or that can be carried by a volatile 
excipient, comprising : 

- a reservoir (32) containing a support (34-) to 
which are affixed , at regular intervals and in 
predetermined quantities, groups of microcapsules 
(lO) containing the volatile active ingredient; 

- a means of driving and positioning (36) the 
said support (34); 

a means of crushing (42, 44, 46) the 
microcapsules (lO) , coupled to the said means of 
driving and positioning (36); 

- a channel for air circulation (48) communicating 
between an air inlet vent (50) and a nozzle (52) 
for delivery of the active ingredient, the said 
crushing device being situated opposite this 
channel; and 

- a means of controlling (36, 56) the support drive 
and/or the device that crushes the microcapsules. 

2. / An inhaler apparatus as specified in 1/ in 
which the means of driving and positioning the support 
(34) comprise a drive wheel (36) designed to spool the 
support (34) which is in the form of a continuous 
tape. 

3. / An inhaler apparatus as specified in 2/ in 
which the said drive wheel (36) is fitted with a 
non-return mechanism (38). 

tx/ An inhaler apparatus as specified in X/ to 3/ 
in which the means of crushing the microcapsules 
consist of a piston (42) with a broad head (44) that 
crushes the microcapsules (10) against a grid (46) 
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that opens out into the said air channel (48). 

5/ An inhaler apparatus as specified in tl/ in 
which the head (UU) of the piston (&2) is brought to 
bear against the grid (46) by means of a spring force. 

6/ An inhaler apparatus as specified in 5/ which 
in addition contains a piston drive arm (56) that 
moves the piston against the said spring force, the 
said drive arm being itself operated by the support 
drive mechanism. 

7/ A microcapsule support designed for use in the 
reservoir of an inhaler apparatus complying with one 
of specifications 1/ to 6/, comprising a substrate 
(12) on whose surface are attached, in a predetermined 
manner and at regular intervals, groups of 
microcapsules (10). 

8/ A support as specified in 7/ in which the 
surface of the substrate between the areas carrying 
the said microcapsules is coated with a protective 
film. 

9/ a support as specified in 7/ and 8/ in which 
the said microcapsules are attached to the substrate 
by means of an adhesive. 

10/ A support as specified in 7/ to 9/ in which the 
said substrate comprises a continuous band of flexible 
material carrying predetermined quantities of 
microcapsules arranged at regular intervals along the 
said continuous band of substrate. 

11/ A support as specified in 9/ in which the 
substrate comprises a disc of rigid or semirigid 
material . 


12/ A process for the manufacture of a microcapsule 
support, in which groups of microcapsules are attached 
to the surface of a substrate at regular intervals and 
in predetermined quantities. 

13/ A process as specified in 12/ in which the 
substrate is completely coated with an adhesive onto 
which predetermined quantities of microcapsules are 
deposited at regular intervals and whereby the areas 
of substrate not covered with microcapsules are coated 
with a protective film. 

14/ A process as specified in 12/ or 13/ in which 
the microcapsules are deposited on the substrate by 
means of a cylindrical tube one end of which is 
designed to come into contact with the substrate while 
the other end is connected to a suction device that 
can be disengaged, and which is fitted, between its 
two ends, with a sieve of mesh size smaller than the 
microcapsules . 

15/ A process as specified in 14/ in which the 
internal diameter of the cylindrical tube is 
calculated such that the area of the base of the 
cylinder, which is the same as the area on the surface 
of the substrate occupied by one dose of 

microcapsules, corresponds to a predetermined quantity 

of volatile active ingredient contained in the said 

microcapsules . 

16/ A process as specified in 14/ and 15/ which 

comprises the following procedures : 

filling of the cylindrical tube by placing its 
open end in a bin containing the microcapsules 
and connecting the other end of the said tube to 
a suction device; 

- vertical application of the open end of the tube 

to the substrate which has been precoated with 
adhes i ve ; 
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disconnection of the vacuum line thus allowing 
the microcapsules to fall onto the substrate; 
- reconnection of the vacuum line in order to 

aspirate the loose microcapsules that have not 
been in contact with the adhesive on the 
substrate and to hold them against the sieve 
inside the tube; 

removal of the tube from the substrate and 

advancement of substrate. 
17/ A process as specified in 16/ in which the 
substrate is coated with a protective film after 
masking the microcapsules with masks whose dimensions 
fairly closely match the areas on which the 
microcapsules have been deposited. 
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FIG. 3 


